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Abstract of JP2001 064685 

PROBLEM TO BE SOLVED: To obtain a detergent having a slight load on environment and high cleaning effects 
on impurities remaining on a semiconductor part such as a semiconductor substrate after chemomechanical 
polishing(CMP). SOLUTION: This detergent for a semiconductor part comprises at least two kinds of (co)polymers 
of a (co)polymer having carboxylic acid (salt) groups, a (co)polymer having sulfonic acid (salt) groups and a (co) 
polymer having phoshonic acid (salt) groups and, as necessary, further contains a phosphonic acid compound 
therein. 
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^L< 1*4 0-1 5 0"Ct?. O. 1-2 0B#rBl, »^ L 

<i*i-i 5»raic*5fcyai&siE:$-t*> (ft) m^i* 
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C(D;?.;u;fx>'(b0K5, :i«JiiS^(iFja«LTmi^^ 

-^iJfflLtcli^. -S^^gl5^^A<vx>zL-«:/ hgp^j- 
lii^irt. hA^x;U7h>'(b$tirt 

<l*tl7K«itil, S{7KSSSIi:«^«#tt^b^1^3<tO)IH*(D 

^ (Naig. Kig. L i^tef) ^CifA^filfflStt-So 
[0 0 18] CCT-. liT«4-14<b^!^i: LTI*. N, 

— ^;ns: tfyv>. e'<^v>. hy>^;>T5>, 
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i?x>a.:z-:; h1^)Hc*JLr, 11^, »l7kMK^aCT? 
O. 2~2. O^^U, »*L<l*0. 3~1. 2^;U-C 

fey. o. 2^;u*jS-ei*. x;u7tv>^7Ky V— 
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PP>^'>/*<!:(D/\P'!r><bKib7km : ^ hpy^" 
- hP'O-tfi/tPt'O)- hP^b^ia : l««:::i^1b-i' 
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V F. ti U'v'A- t h^i/ K^f<t'(DT;U:b 'j^MT 
;uz3JfvK: ffi^^hhU'l^A. ^^:biJOA. m^'J^ 

n-::f^;u'j^'t'A. s e c -:?^;u'J -^^A. t 
^j^^L.^ e;u:^ h U 't? A. y ^;u-7^*^-v^'!7A^7 
p^-Y K. x^;u-7y^'^v^A:7Q-7-f h\ :^ae;uv 
^f4'-->'t7A7>r5i-y-r h\ s>x^;uv^/:^i/'t^A. i;x 
5^;usrp\ h'Jx5^;u7>iusxri;A. h 'J-f v::^^;ur 

;USxrt7A?S<h'(7)^^#g<b^fe ; T>^xT7Kv h U 

h»j >^5^JUTS>. fcfUv>. e^^v 
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>^b^Ji ^;Kc^Lr. 2^;uiaT. W^L<i*i . a 

^^UJtfjLTT'&y. 2^;U^SS^Si:. ^^ItCDfk^^it 

(;)4,pp^^^igStt^b^JfelCDJSlJ5<D^(c(i. ±IB^S14^b 
^!^^7KJS;*^C75ft^T'^ffl-rSCi:t,-e^. fcSl>(*i^S 
t41b^!t^3lc^;S14«f^^5S«(r?t« LTflEffl-T S C 1 1 

l^tK 'O-if^. h;ux>. ^vU>^j:<!f(7)^§]g^K^b 
7K^ib^J|^3: p^^^y— x^y— 3fp/^y— 
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1 - 7 OSfi%. »S L < li 1 0-5 0«S%SJgTfe 
'So Z(Df^!t)^mit. il^. -3 0-+1 5 0 
"C. W$L<I*0-+1 20°C. $^lrS?*L< l*+5 
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(*) x;un-^>^ (^) s$^^sm«**:^ 

(ft) m^Lrt,i#e>tLSo A;u7t-v>K (^) s^^^ 

Tia-flaiC (i) T'S3F^x^):ftafQ c-^^^^) 

aapv3^p/^>x;U7t;>^v 3 U a + v- 2 - 
[0 0 2 7] 
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1 1 O 0<7)SiS$-5KL (fcfcL. a + b + c + d = 0 
-1 00) . (OC2 H4 ) miiLt (OC3 H6 ) m<i 

S*yi(*7KK«rfey . Y, zcD'>>S< i: t-:^iix>u 

TIE-SSxt (II) Tra$^a'5ftSvx>x;U7t^>^ 
(^5iJ;^(is 2-;^^;u-i. 3-:^^ vx>-i -x;u 
7t^>^) 
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C = C-C = C (II) 

i I I I 

R^ R' R^ 

[0 0 3 0] (it*. r2 -r7 (i7X*J^^. mmSil 
-8(DT;u4r;US. i^^^6-2 0(DTU— ^US^fcf* 

-S03 xrfcU. zzxx\t7KmJ^^. ^Mi^^. r 

>^xr:7AS. t L<(*T^yST'fey. r2 ~r7 (D 
d^^^i:< 1 1— ^l*-S03 XTfei)) . T<P'J 

;UT5 K-2->^;u:^a/^>x;U7t^>^) . 2-tK 
p + v- 3 -7^:7 u ;uT H K >^P/<>x;U7tN>M. JScfe 

>x;u7t;>^, (y^^) »j;uT5 K-2->^;u>^ 
p/^>x;^7^>^fcJ:l/ztte)^oifi•c&*« ^ic»^L 
<(i. -< v:::^u>x;U7n>it. O^^) 7='^u;uT^K 
- 2 -y T;^^a/^>;^;^7t^>|^. fcci:i;c;txbCDtg-C 
&i>o c*i^<Dx;U7n>^ (tg) S^%m»i*(*. HI 
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[003 1] ±fS (b) 7.;i/7^>K (^) A^mti>m 
mm^h a^(*^si!jt-rs:^;ii*. ±sb (a) re 

(b) 7.)i^n-^>m (^) ft^^-r^ s^i*i*. 
i)., ±15 (b) m'7^(ommmit. (a) ~ (c) f&'A± 

lil osfi%-efc-5o 5SS%*jSS-eiEcSi:, 3fe;f»Jt 

[0 0 3 2] *:f|BJ<D¥Sft:SPafflafej^#J«)«fi£ 
fiE^J-® 1 -^T-fc-S (c) 7^X7t>>K (^) S^^^-S 

(ffi) I*, ia*fci*2aja±*«fffl-c#-5o ±15 

(c) Ttx.^Tfv^^ (^) (ft) «^tt:*g{iit-r*:fir 
±IB (a) fie^^Mitf §:^;4i:ll»rot,roA<^ 

lfe)*i.'g)o (c) ;nX7t;>K (.ik) S^^-r-i) 

varoasi uTi*> ±tB (a) fH-^iz^r ^t<Dtm 

[0 0 3 3] ±fB (c) fiE»a>fiEfflai*. (a) ~ 

(c) j|E^i-±<*IC*^ LT. S?*L<(*5~5 0M»%, 
^lilcjif^ L<l*1 0~3 Ofil:%-Cfci)„ 5S»%* 

[0 0 3 4] *f|BJ(© (a) ~ (c) J3c»t LT, 

{* (^) y7\-.x7\-s>Mmm-^ii- (^) , ±ji^yf-:yMmm 

(^) /x;u;H>»^m^*t: (^) . x;U7n>^^ 
a^tt: (^) /7hx;^>^^.S^i* (^) -Cfc-So 
[0 0 3 5] *^B^(D#»<*SPp°pffl;3t;l'SiJli. ^Kfe-fcl^ 

ir. (a) ~ (c) jS»±«:a)aJS*«0. 1~20M« 
tt(cJi?$L<l*1 . 0~ 1 oa*%i:'i-l)J:a(C;t 
fi?LT{slffl-r^Ci:A<S?*Ll^ SgA<0. 1 Sao^^ 
jST'l*. 3fe;f^Smi*?E^N::fg»$tL-r\ 2 OS* 

[0 0 3 6] ±iejgSiJ<7)7*.. TKitLTI*. ^g7K. flft 



fcFifA^^lf f,tl^c ^CA^-Ct. 7K$^fiE:9-<!:-r'S>*.05, 
!f$(C7jc*<5f*LL>o ±iBiS7Ktt*^;t#JcD3*.s T;u=i 
— JUiO^i^lJiJi: uri*, pt^y— x^ty— n 
- ^fp f^UT^ua— ju, i -::^o t°;i/T;i/a— n- 
t^^vuT^ua— ;u. s e c -•:?^;ut;U3— t-:? 

;ur;u3— x5^u>^f' j 3— i?x5^u>^/ij a 
— h'Jx5=-L/>yj=i— x^u^-Ifj a— 
y ^5^;ux— 7^;u. x^ a— ;i/^y x^;ux— 

7^;UT-bx— h. vx^uvyjn— ;L.^>' X5^;ux— 

=J— ;u^f i:^^lf-&Ci:A<-e^i), ^fc, X— 

Lrii, t kp:7:7>. +-y->3jf if 

>JSir3b<^lf t,^t-5o C*tt.<r5iiS7Xt±W<SjgSiJI*. ia 

m ?t r- L M * 2 a ± ^ #f ffl -r * c t A< T' ^ i) „ 

[O O 3 7] *S6iaroi|i?S**:g|Jafflgfe:f $ ^.1= 

1 -t KP + ->X^'J7^>- 1 . 1--:;7nX7lx> 

x^;u7t^X7ix>K, 'T v:^pe;U7t^X7ix>K. 
x5^'jT>- 1 -v^x7^>^, 1, i-ravx^o 

VJ^>?.7t^>K, 1. 1 -t KP4^v:^p/Ov7t^;^7tx> 
1, 1 -Tsy :?5'>v?7t>;?.7^>K. x^^uvi^T 

:^pe:t>^, 2-7hX7hy-y-> v>^. 2-7^x;^y 

■:f^>-1, 2, 4, - h- iJ^^UTt-O^fcJil/C+tiiOT 

>^U>7hX7l>i/^, 1 -t KPdF->x^'j-x>- 1 , 
1 2 -7^sX;ny >- 1 , 2, 4. 

±iB/nx7fx>K (^) m^m-Th (ft) a^tt:<t 
I*. 1 a^fci*2ajii±^wfflT?#*o 

[O 0 3 8] ±gB7t^X;^>^-|b^4i3(7)ffifflSl*. (a) 
~ (c) J5£^±i*»IC>4LT, Sf*L<l*0. 1-10 

oas%. $'bicji?^u<i*i'-5oas%77fei). 

o. TmA%^mvh^t}^c'.^mtLx^mLtzm^ 

l^^^*<fcy»^L< JEfL^o — 1 ooaa%ss^ 

[0 0 3 9] *llB^ro¥»t*:Sfp°pfflj5fe;*SiJ4=l-l*. ±IB 

(a) ~ (c) m^<D (ft) a#<*<r)i$*>i-. -e-roflfe© 
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c;)1te(D7K;^tt (ft) fi^l* (^) ^LTIi. 7K^»$^ 

m-i^(Dmt^^mittifz^pu<tij^ m'^ (ft) s^lt 
[0 0 4 0] 7mm^m-ti>m&i^tLx\t. m^it. 

^) U U- t KP*vX5^;u O^) 7<7 "J U 

x^^u^^'^'j =1— (^^^) U u— tK'J 
pt°u><7''j=3— (p«^^) T^7iju— h. <7'>Hz 
p— ju^y (-^^i) T<7UU— h. -i:^U'teP— ;uv O 

(>^) T^UU— 7f<U-x ^U>^*'J =1— 

(>^) ;u^/ i^^S^) 

— ^>^ixuxg h— (>^) T^uu— 

t KP4rv:7xy^vx^;u (y^) r^'ju— K 
«:i:a)7ms#^ (y^) 'J;uMxxT-;uiSA<^if 

[00 4 1 ] x^Ul/:^-^-bH^ Kt,L<ld:3^Peu>:i- 

^ K2-2 o^;umPl^) . fccfcl/TfB-fiSa (lll)T? 
CHa =CR" -COO- (AO) -R* 

• ' • • • (III) 

^■ju— h (x^u>;!h+^^-r K5^;ump!K3) T^fc 

-So 

[0 0 4 2] g*)^^^^$*-ri.^»<*i: LTI*. 

-v-n-v:^ae;u (y^") 7->'j-iUT£h\ n-> 
7fx;uATSh\ 2-e:^;Ut'''J 4 — f— ;u t° U v 



;U7£K. f-jueu v>-C$.-5o 
(O O 4 3] ^■(7)te<D*»i*<!: LTIi, X^L>>, a- 
p'^;ux^u>. e^;uh;ux>, p->5^jux5^u> 

2-^7o;u-i. 3-:?f^'vx>. i-^q;u-i, 3 
vx^fjrifcDmKlS^tSvxv, O^t) T^'J 

[0 0 4 4} ±ie^OTte057Kjttt (*) S^^* (^) ^ 
(DII^irLTl*. ±15 Ca) JS^McS^-T •§) tCD t PI C t 

*t*-5-a)te®7kjtti (St) S^<* (^) a>»i*. (a) 

- (c) J««-±fls:fi:lr>StL, L < I* 3 O fia%J^i 

T, $t,i-*f*L.<i*2oa»%jjiTr*fe-5o 3om» 

[CO 4 5] t£t5^ ^%^<l>^^WiS>St,mTSinm:i\t., 
ffe(Dii>*QCD;*;f»M^^efffl^-5>Cttnrt6-efci)„ •fife 
(©gfejfSiM^i: LTIi, m7L\t. x^L/>i?T5>E3i^ 
K (EDTA) , 2-->^' a'^4F-9->-:; 

TSl/EWK (CyDTA) . -K'JO h'JKK (NT 
A) , VX^U> hUT5 >'<:^^'PK (DTPA) , 

N- (2- 1 Kp+vx^;u) x-?^H/-::?7 5>-n, 

N' , N' -h'JKK (EDTA-OH) tiii£a>\f^^ 

mmm. yvitTKm. mmit^m. msst. i&^m 
mm.^M. mmM. mmm, 'j>m. s.<j>m. 

if t (75^, J^j: <7)ti(DP-C'«ffl-r -5 - 1 mj^ L 

Ai:<7)^-eia-5o c*LC,ro<b^^i*, 1 fl*3ttr-fi6ffl-r 

A<. iiS, *^B^0) (a) ~ (c) fi£^j-±i*fHrJ4 L 
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[0 0 4 6] *^B^CD¥a»<*gPD°nffl3fe;fSiJld:. ±<!: L 

?^lJ<DPH(=#I=^l|^tt^ft^A<. a^; i~i z-C'isgffl-e 

Sf*L<l*2~1 O. $t>(cJT$L<(i3~9T'35 

©^:ft*<^i:-sii^A<&y. »*L<'St^, PHI*. 
as»D-ri>cti=cfcyts§-r-sci:A<PitgT-fe-S), 

(S. m-(:t->l~i^mir^. H+ i:T>^-Tl'7|-> (N 
H3 ) tj:i£(DT)l^±<)Hlii^0m-^imttii:^:itV 
PH<Diag5^T5ci:*<-e#i»e Sf=. M 

5-5 0°C-Cfc-i)c 
[0 0 4 7] *fgBJ(3)*^t*:ei5p°p.ffl>5fe;t^J(*. ^J^'^CD 

±lcS|ofc, v'J*. T;U5:»-^fi:*CDCMPSfSJlie. 
C M P ^t^^M^3!36!fe)fc ^ t>li^MiBi^^f <!: I- 
a-0*< F e, Mn, A I . C e. C u, W. T i UiftD 

-60 

[00 4 8] *fc, *^B^(D¥«<*gPD°Q55fe^SlJ(*. 

=.-r^=f-. mt*T-(m (s i o is^, ^ib-7^-:f-->t7 

aST (Cr2 03 ) *a^, tJL— AKi^'J^Kt^, a 

T;us:^«a^^. s i ciS^. K^b-tz 'J 't7Aitt£ 
K^b^^Uq-'t^AiiaT. t3.-AK->'J*«i^=-. a 
□ -< -$<';u •> 'J * ifS^-^f i:*A<^if ^^x, J?* L < i*t;u 5 

-T)\^zirm.=i-. e-Tji-z^n^. v-tji^z-)-^^ 
^tzit2miiL±^m^-Bt>-itx^mLxij^ 



[0 0 4 9] -fisir. WSffililci*. :k^tj:m=f-/^^m 

troi*. «^tt5''r:^0)t.03i=hb'<, tba®8iA<:*:^<. 
[00 50] w^iia«ft<o^i^«igi*. »^L<l*0. o 

01~10. Ox/m. $t,lrW$L<liO. 01~5. 
OiUm, !f#(-Sf^L<l*0. 02~3. OumX^ho 
O. 00 1 A<m5fe3|-efci)i:, wej£JgA<«L<ffiT 

1 O. Ojum^ffi^St. «Weiaa>«ffi(D 

JfeS^S'lS Lr^#b*t-5 t,<DT-fe4„ 
[005 1] «fS«iitu<D?lSI*> ^ — ZfWS. ( J I S 
Z 2 2 5 1 ) L<(*600~10. 000s 3F 

?)I=»*L.< 1*1 , 000-5. O O O . i^lCjf ^ L < 
1*1, 500~3. 0 O OT?fc-So 51 — :^?lgA<6 0 O 

TL, 10, 0 OO^S;^-5.<t:. ^KWSitacDaS 

ifitCDJ±Sffi«l*. *T*L< 1*0. 1 ~5 Om2 /g, ib 
SA<»*L<I*2~5, $e>l-»^L<l*3'-4-C-fc 

[0 0 5 2] isBPB*^!*. WliStlS']i:*l=;^^y-t^ 
(DWBffliitJDtifei!: LT{Effl$*t-&o WBfflifeaJ5K!|a*<DW 

$ +1 -5 p°p S'i <!: irrE C r )Sl:iM«f d i: A'r- # ^ 
Sf^L<l*0. 0l~40Sa:%, $e,irW^L< 

I* o . 1-35 a»%, t#icsf ^ L < I* 1 - 3 o aa:% 

■C&i), O. O 1 Ma%*JS-ea5.5<!:e;^i:-r-5WB^ 

t±Aq#ib*fr. 4 oss%^js^^t, J!a/«!fei(D 

[0 0 5 3] :*:^B^©WBffliSfija!feA<, **B8(D4i#<* 

tz^mm\zmmmmii^^m-f ^ c ^ i= j: y . ws/srofei 
\~i^%LLxmfim^<DiLmt-^hm^<^^^^^, ms\m 

!^(DS®l*^(c|)rLt^BA<liai-r-i)c ©fS^^I*. 

Wim^mtmm-rhz. ^ ir j: y . t9-ic:«-^^b ltw® 
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[O O 5 4] *i|B^(Z)5ffBt)l»JI*, (a) :b;U7tC>^ 
(^) (*) m^tt:, (b) X7U7t-x>|g 

(ifi) (*) m^<*fccJ:i; (c) 7t-xX7h>K 

(^) a^^-Ti) (*) a-&tt:ro5*.<D'>^C< i:=t,2ffi 

4"l=:jif*L< 1*0. 001-1 om*%> $e)lcSf^L 
<l*0. O 1 ~ 5aM%-C&'5), O. O O 1 

1 oma%^M^-si:. ^DD^^o)iai±A<mbtfr 

[GO 5 5] *fBB^|zfcl+i,?ffB«i:©TB8fi»Ji:<DiH^ 

jtit ciSfs^cDiSS (Mfi%) ymm^m<o^m. csa 

%) 3 *^ *f*L<l*0. 1/30~40/0. 01, 

$?)|-»*L< (i 1 /2 0~3 0/0. 1.!f#|rSf^L 
< 1*5/1 0~2 5/1 <!:':f-5)J:-5l-lB^f i)o O. 1 

0/0. 0 1 $ffi;t-5i:Wesltl»J*iE^Lfc3am*<3t» 

[0 0 5 6] *||B^a)WefflSaijEi^l-iE^$;lx-i)jtSiJ 
I*, ±BB7kteJ:u:/*fci*«7ktt*MJt»jr'3&^o ii 

ff$«-;mgl*. L < I* 1 r~ 6 O SS%.. $ icff ^ L 
<l*5~4 0Sfi%. !f#lcSf S L < I* 1 0~3 0Sa:% 

[0 0 5 7] *fllBC0W)iffl!iflfi)t!^<DPHlc4#|rfl|KI* 
Ul^t^. m"^. 1-13. L < I* 2 - 1 2 , IC 
»^U<(*3~1 1 T-{s6fflr-#-Sc CKDlESlitT'l*. »f 

ho *^BJ(DWefflJit»S!fell-l*, ±IE»fSBfi»J<D<&lc. 

i)Ci:*<T-^^o ^*tf.<D;S*Dffll*, 3t:|SB^<7)BfBt&»J 

^ L < I* O - 3 Sl:%$*+i-'i)=, 
[0 0 5 8] :^;f|BJ(DWBffliiSi5£!Kal4, LT. 



M^*t*4. A 1 2 03 ■ T i CJjf.bfCD-tr^S-v 

[0 0 5 9] C;Ht.iK»fe!fe)(7)ff$4*<t LTI*. 0ijx.l*. 

(^-ytf^-^*) LT, O. 0 1-1//m, .»SL 

<l*0. 05-0. 5jUm<D«Sffl*l::Lfct(D$fiEffl 

[0060] *f6B^a)pefflifflfiE!|?!i<Dfieffl:^^i: ur 
I*, f^\:imm\tti<^jk^(r>y5^tmmx^ho m7L\t. 

SPEED FAM (:^) SSSSWB^ 9 B ^IC J; y 5Jf 
SADX^tTTL-Sc. J!lQX)±:^D(*, il^, 10-2. OOP 
g f/cm2 , if*L<(*5 O — 5 O O g f / c m2 , 
SPXBtreltt, W^- O. 5-1 50^. *f*L<(*1~ 
lOO^j-, ADX;SS(*, il:^. 5-7 0°C, JT^ L < I* 
5-5 0°C-efe.5o Sflg/^-y Kro®S (J I S 

K 6 3 O 1 I*, Bia-Cfc4ISifaffi<D¥S14$ 

±^$1i--5C<!:A<r-^ 3^/ 8 6-9 9. »^ 
L< 1*8 8-9 5r'fc-S, PS/N°^v K<7)«*4i: LTI*. 

SSflifc*t/'te y t7 >CD«^t*:/d:,i:a)«l!g«^«:JSi: 
A<^(ff,4x^<, $iifc. TSMSlEgJll*. ili^. 5-1 
00 r pm. Jlf$L<l*1 0-6 0 r pm. PBffliSfifiE 
i^SSSI*, 3-30 0ml/«-. »*L<I*10 

-2 OOm I /^J-CJo-So 
[006 1 ] sf^flBJCDPBffliia/SKI^Jl*. H 

le® j««:S|5 a cfc l/it^fflas n°n if (D ^b^Mt^W w@ 
(CMP) l-iSL. ^WB!fel(Daffi^¥±ilcL. A^OM 

[0 0 6 2] 

(cgiB^-r-&A<. *SEBj(*jaT(DSiiiite«iji=iss**i«)t,a) 
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[006 3] aa^i^^^^g 

Mi^t^^i^^S (Mw) 1*. = X — V3 >^ D 

-7h^f^:7-f- (GPC) iCcfcor*ij^Lfc$£S$. 
G p c TiacT) t y c 

; (DG 3 O O O PWX L CmV— (1*) M'} 
^^ix:©GMPWXL [^V— 

; OGMPWX L CSV— il] 

:b^A^(D-(E)<Z)IIilciI5iJlzo3S^. y 14 

:Biai« : ^MBSfttR I -8 0 2 1 Cmv- «*) 183 

0 0/9 0 0/1 5 imm.it) 

SSiS : 1 - 0ml 
;aS ; 4 O^C 

; o. 20/0 



[0 0 6 4] 

ffl^ffglCcfc y aSffl^^ O. 1 //m<b LfciIS2. 5-< 

:^v>tt^cD^ y oxi^^>:?^ffll^r;Il^Lfco ipxs 
mmwfm^ =y-jy^7.9—^±m. s^clg p-s 1 o 

iaXj±±! : 1 5 O g f / c m2 
)]DXBtrp1 : 2 5^ 

iinxiS® : 2 5°C 

K(D?gS : 9 O ( J I S 
T^ffilHlKSJ : 5 0 r pm 

^mmmf&^^imi : 5 om 1 
[0 0 6 5] ^m&m 

(IV) \Zjzl)^m&m {Urr^yi^) ^^ibtzo 



K6 3 o 1 \zmm) 



-y-VT^^UaAS; 40 0JL/ I 

(/im) ] /»F»B*Pp1 (5J^) • ■ - • • (IV) 

SS. ^SI-S) (cj:y. Il$^t4i3git;i-ev-h»tji;^ (V) lcJ:y#aiLfco 

mmcom^ (x/m) = ci^— Ktatjifit (Q/cm2 ) xmcDmtKm (Q/cm 

) ] X 1 o4 
[ O 0 6 6 ] X^^jyf^ 

^^^Wim^&mLx. i^mB oisvmmLtz^^<Dm 

6 0JSfc#lc6llRfrffi^L. X<7^>>^(D!S$ail 
SLfco x<7^':/5^a)ai$(*. 2 y g o (») iJZ y g 

o-Tr;lf)SLf-o Pfffi«2?l*TfH(D<tfcyT'fc^o 
O: JSI*0. O 5 jLim^l±CDX^^*>5^A<. 1 ^Elf (C 
O. 5*^>^o 

A:ai$0. O 5 //mlsJL±CD;^^7^»:/^A^. 1 ?Iif 1^ 
O. 5-i:*:c 

x:m^0- O 5 iUm]a±CDX^^*:/5^;b<. 1 1 
[00 6 7] ##15'J 1 

2 0%;£SCOT^ y>iU^7K;t;S5 0 0 g . 3 5%i^^^b 

7K^7Xl 4 g^?§PLfct(0^. 7K1. OOOg^ttii 

f> 1 0B#Pp1:6^ltTt^j^(c;^STLtcc ;*ST$lTit. 2 B#fp1 

Tfl^^ (NH3 + ) <t L. y ^U^S'&tt^OTV^- 
'^Atg (A) ^^#fco (ffi) a)Ml:¥i9$^^=-fi 

(i. 2 0, 0 0 OT'fcofco . 
[006 8] ##<5iJ 2 

1 (::fcl^X> 2 0%;SgcDT^7 y >iu^7X;§;'S 5 0 
Og^. 2 0%jSJt(DT^ y;UTS K-2-y 5^;U7^P 
/\">XjU?1-x>^7K;t;S5 0 0 gl::^ML/-cian(*. 

tmmizmmL. t<p y;u7 5 k-2->^;u:7'd 



. . . (V) 

a^«: (i&) (ommw-i^^^Siit. is. ooor-fco 

fco 

[0069] mmm 3 

#%i^J 1 lr^Sl^r. 2 0%;lJtCDT^ y ;uK7K}§;'« 5 o 
o g ^ 2 0 o/o^lScD-i' ^ =1 >^7K;§;« 5 o o g fc^M L 

X. ii^7t>^ (H+ ) tLfz\>jLmt. ^%m^ tmm 

irHJSL. ^^'n^KM'&i* (C) ^?#fco M^i*<DS 
S¥t£it»^S(*. 3. ooo-cfcotco 

[007 0] ^mm 4 

##1?y 1 l^fct^T. 2 0%;SSCDT^ y;u7K;t;S5 O o 
g^ 2 0%;1ISCD:^5PU>X;U7tv>^7X?S?S5 o O glC 
^MLT. >r*^7h>^ (H+ ) <!: Lfciani*. 1 
^l^tfl^HJSL. x^u>xjU7ix>^s^<* (D) 

fco S^«:a)a*¥t^l»^fitt. 14. OOOT'fco 

fco 

[007 1 ] ##19JJ 5 

#%ffiji iztsi^x. 2 oo/o;lJg(7)T^ y ;U^7K}§;« 5 0 
o g ^ 2 o%;fiS<7) e-;^7t^X7^^>^7X5S?S 5 o o g 

^SLT. (H+ ) tLfcia^l^l*. #%«yi 

[0072] #%0iJ 6 

w§f83 y *v hJK;)SSi^v X5^u>/-f v:>'u> (2 

0/80^;Ht) ^Iz-^^'Aita^^* 1 O O g ^tti>i<5^> 

v7t-^-t^>i y^v h;nc;gs?Lfco «7Ke5tig/ 
V7|-*it>tg<* (8 5g/5 0 0g) P^;a&2 5*'C 
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-r^>$ (NH3 ) tL. mmu^'^^^^Lx. 

u>/-fv:>^u> (2 0/^8 0^;H;b) ^>^*Aftm'& 
tt:(7>;^;U7t?><b!KD<D7>^~OAffi (F) ^^Sfco ftS 
(ffi) (DMfi^l^^J^-ai*. 2 0. 0 0 01?fco 

[O O 7 3] HJS^'JI - 7 

S i 02 M^^^v^J^I^'t^x/N^. 3%KOH7Xj§;'«. 
3o^Fe (N03 ) 2?K;^iS. 3 % C u s 04 7K;^;'^(^ 
lli::^^: 3 ^ Pp1;1 S L . ;()^ ^ < 7K/^ L T >^^5a^ ^ o f- o 

X (») K^SS^rm^txi^gS : TREX-6 

10T) ^ffil^T^x/\S®CDC u. Fe, K(7);1S$- 

;I']SL/re Cu(Da®;«Jtl*. 1 OOx 1 olO (l^^X 
c m2 ) , F e <D^®;SSI*. 1 5.000x 1 0 

10(IS^/cm2), KCDSffiSSl*. 90X10 

10 (jg^/cmZ ) r^feofco ##^j1-6(Da 

^i* (^) (A-F) ^ a 1 (c^F-rfiJ'& (it) -e. -^it 



2o^•gS. Si ir?F"r7t^X7h>K<b^ia^o. 2%;SS 

rmmit. ^^^^omm (%) t&^o >^mLtzs \ o 

2 8S^*^v'J=>>'^x/\^. .^;f;^*-rr4 0'='c. 3^^>5fe 
;f L. 7KjJfe. Bl/'t7x/NSffi<DCu. Fe. K 

<D;lS^;IflSL. Cu. Fe. KOKfeSfig* ^ Piffi L 

[007 4] hblS^i) 1 
[00 7 5] 2 

II^E»lJ7(Cfct^T. (a) - (c) filc^^^ffiffl 

u. Fe. KO^i^^tl. tS^JS/^-ir>C<7)i^m^m:h 
[0 0 7 6] 

[ai] 
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[0 0 7 7] SIJS«IJ8~ 1 4 
« : AKP 1 0-Qr7';i'5:h] (JjEg9 9. 9%. ^IS) 



(%) i?&«)o PHi*4~i 0-efcofco ±fBefSffliia 
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[0,0 7 8] it^mS 
[0 0 7 9] ltK<5iJ4 



[0 0 8 0] 
[«2] 



W0 
(X) 



I (X) 
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1 8 1 


20 


t A/B 


1 5/5 


1 - 1. - 1 


40 


1 o 


1 9 1 
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1 V4/2 


1 - .1 - 1 


41 
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1 10 1 
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1 F/E 


1 9/1 


1 - I - 1 


41 
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^lul 


20 


1 A/E 


1 8/2 
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40 


1 o 


ifill2| 


15 


1 B/C 


1 5/5 


1 - 1 - 1 


41 


1 o 


0!l 1 13 1 
1 1 


20 


1 A/B 


1 5/5 


1 75/ hU i;^^ 1 0.1 1 

1 u>^7.-m>m 1 1 


45 


1 o 


1141 
1 1 
1 1 


20 


1 A/B 


1 5/5 


1 1-t HD^->X5^ 1 0.1 1 
1 U y^>-l. 1- v^JfJ 1 1 
IXtH^K I . I 


45 


1 o 


j±l 3 1 


20 






1 : — 1 1 

1 - 1 - 1 


15 


1 X 
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20 






1 l-b:Ho:^->xg=- 1 0.1 1 
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[00 8 1] ±I^llj5s«cfct^T. :^nm0^mmmfS, 



fee 

[0 0 8 2] 



^SiU^cDit^^^mmm (CMP) fcSL. ffiw^JBs 



(51) Int. CI. 7. 

C 1 1 D 7/34 
7/36 
H 0 1 L 21/304 



// C 1 1 D 3/14 
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